Rapid Mycobacterium species assignment and unambiguous identification of mutations associated with antimicrobial resistance in Mycobacterium tuberculosis by automated DNA sequencing.
To develop and demonstrate the utility of automated DNA sequencing strategies for rapid and unambiguous identification of Mycobacterium species and mutations associated with antimicrobial resistance in Mycobacterium tuberculosis. DESIGN AND SPECIMENS: A 360-base pair segment of the gene (hsp65) encoding a 65-kd heat shock protein was characterized from 91 isolates assigned to 24 Mycobacterium species by traditional biochemical techniques. Areas of seven genes recently shown to contain mutations associated with antimicrobial resistance in M tuberculosis strains were also sequenced in a sample of 128 resistant organisms. Early positive BACTEC 460 cultures and acid-fast, bacterium-positive sputum specimens from patients with tuberculosis were also studied. Automated DNA sequencing identified species-specific polymorphism in the target segment of hsp65, successfully identified organisms to the species level in smear-positive sputum samples, and unambiguously characterized seven genes associated with antimicrobial resistance in M tuberculosis. Rapid identification of M tuberculosis and other Mycobacterium species is possible by automated DNA sequencing of a portion of hsp65. The technique is also feasible for analysis of some smear-positive sputum specimens. Unambiguous characterization of target segments of genes harboring mutations associated with antimicrobial resistance in M tuberculosis is possible from primary patient specimens. Taken together, the data demonstrate the feasibility of mycobacterial species identification and potential to identify mutations associated with antimicrobial resistance in less than 48 hours.